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@ Flexible container including self-sealing dispensing valve to provide automatic shut-off and leak resistant inverted 
storage. 

@ A resiliently deformable container having at least one 
discharge orifice equipped with a self-sealing dispensing 
valve, said valve having a resiliently deformable, concave 
shaped portion with its perimeter sealingly secured across 
the container's discharge orifice. The self-sealing valve is 
secured across the orifice so that it is inwardly concave when 
the container is in an undeformed condition. The concave 
shaped portion of the valve includes at least one substantial- 
ly linear slit extending through the thickness of the valve. The 
valve requires the attainment of a threshold opening press- 
ure to effect inversion from a concave at rest position in 
order to dispense the package contents. By providing a 
container with sufficient flexibility to permit manual de- 
formation and sufficient resilience to return substantially to 
its undeformed configuration when the externally applied 
forces are removed, a void volume equivalent to the amount 
of fluid material discharged from the package is provided 
inside the container after removal of the applied forces. This 
aids in closing the self-sealing valve which, after venting the 
container to the atmosphere, returns to an inwardly concave, 
sealed position until sufficiently large external forces are 
again applied to the container to effect inversion of the valve 
and consequent material discharge. 




• TECH NICAL FIELD 

Thfc present invention has relation to packages for 
storing and dispensing various fluid or Tluidized materials. 

The present invention has further relation to 
packages for storing and dispensing viscous fluid materials 
such as shampoos, conditioners, soaps, detergents, cooking 
oils and the like without the need to remove or manipulate the 
closure member normally used to prevent dry out or loss of 
the package contents intermediate dispensing cycles. 

The present invention has particular relation to 
flexible packages provided with a dispensing valve which will 
open to discharge the package contents at a predetermined 
threshold pressure when external forces are applied to the 
package, but which will close spontaneously when the external 
forces are removed from the package or when the internal 
pressure of the package is otherwise reduced. Since the 
valve remains closed below the chosen threshold pressure, the 
package may be handled without inadvertent discharge and 
stored inverted if so desired. 

The present invention has even further relation to 
flexible packages having 3 degree of flexibility sufficient to 
permit manual deformation thereof and a degree of resilience 
sufficient to return to a substantially undeformed condition 
when manually applied forces are removed from the package. 
The vacuum created withir, the package is vented by the 
resiliency deformable dispensing valve which also functions to 
cut off the flow of fluid material being dispensed from the 
package. 




U.S. Patent 

2,175,052cissued^ 'to /Bull et al. " on .October^ 1939 discloses a 
dispensing closure for attachment to containers for materials 
such as toothpaste, shaving cream r etc. to which internal 
pressure is applied to discharge the contents therefrom. 
According to Bull et al., the invention comprises a cap 
10 having a flexible, stretchable resilient member for attachment 
to , the end of a dispensing container, the member being so 
constructed in proportion that, at least during operation, 
stresses and str? ; ns in the resilient member are directed 
toward the central end portion of the cap. In the illustrated 
15 embodiment, the Bull et al. invention is in the form of a cap 
having a tubular body open at one end and closed at the 
other end. The body is made of flexible, stretchable resilient 
material, preferably a vulcanized, soft, elastic* rubber 
composition. An end wall is connected to the tubular 
20 sidewalls by means of an intermediate, portion having a 
thickness less than that of the sidewalls. The end wall is 
located in such manner that it lies wholly within the tubular 
portion of the body, i.e., in a reentrant position. 
Preferably, the intermediate portion forms a frusto-conical 
25 outline in which the end having the smaller diameter unites 
with the end wall. A slit extends through the wall member, 
and a depression in the form of beveled surfaces adjacent the 
slit is formed in the end wall on the innermost side relative to 
the tubular body. The cap is connected to a conventional 
30 dispensing container such as a tube having a collapsible body 
made of material such as lead foil. 

When the dispenser cap of Bull et al. is applied to 
a container, and pressure is exerted upon the container, the 
dispensing material is forced against the inner side of the end 
"S wall, with the result that the wall is carried outwardly. The 
relatively thin wall of the intermediate portion permits 



sPI|^ outward movement iof: the :wall upon the application of pressure ' r M-^!x$M^^^^^^ 
^^^te'from within: 7 As pressure 1st: exerted againstjthe dispensing' y W^r^^MM^^: 
^^^niateriai the end wall; becomes distended ?nd v the slit, which Is 
^3^^ normally . in a closed state, opens to permit extrusion of 

When manual 



10 



15 



5 ^ material from the . dispensing container. 

pressure on the dispensing container is relieved, the end wall 
and its adjacent portions return, at least In part, to their 
normal, unstrained condition. During this return, movement 
of the end wall, and when the wall is in a position 
substantially in the same plane as that defined by the outer 
end of the tubular body, ■ as shown in Figure 4 of the 
drawings, compression stresses and strains are set up in the 
end wall. According to Bull et al., these compression 
stresses and strains result from the compression stresses 
present in the intermediate portion when the intermediate 
portion becomes confined between the end wall and the 
tubular body during axial movement of the end wall relative 
to the tubular body. In this position, and as shown in 
Figu r e 4, the compression stresses and strains present in the 
wall cause the surfaces defining the slit to move tightly 
together, thus shearing off a strip of the dispensed material . 
After the dispensing assembly remains in a state of rest for a 
short period, the cap allegedly returns to its normal, 
unstrained state, as shown in Figure 1. 

An alternative prior art container closure of the 
self-sealing variety is disclosed in U.S. Patent 1,825,553 
issued to Smith on September 29, 1931. Smith discloses a 
collapsible tube which is preferably soft and flexible and may 
serve as a receptacle for dentifrice, shaving cream, paste, or 
other viscous substances. In the illustrated embodiment, the 
tube is provided with a relatively stiff conical end portion 
intearal therewith, and an externally threaded neck integral 
with the end. The neck is provided with a large bore 
adjacent the end portion and a smaller cylindrical bore 
extending frorr, the targe bore through the top surface of the 
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good grade ■■ 

the desired, elasticity ..rt A "tube closure Vr such4asi> shown In 
Fiqures 1-12 inclusive" of Smith comprises a base and an end 
'portion. The shoulder at the juncture of - the i ;boj:e and end 
portion is beveled to conform with the conical seat of the tube 
neck. The end is so arranged as to form a cavity in the 
10 base, and extending from this cavity through the end a valve 
slit is provided. To mount the closure in the neck of the 
tube it is only necessary to insert the closure through the 
large end of the tube into the neck until the beveled shoulder 
of the closure rests across the conical seat of the neck. The 
15 tube is then filled with suitable material in the usual manner 
and may be supplied with a metal screw cap to protect the 
valve closure until delivery to the user. 

In the embodiment illustrated in Figure 14, the 
closure in question comprises a base and an end portion. 
20 The juncture of the base and end portion \g chamfered to 
conform to the seat of the tube. The base is provided with a 
conical cavity and has its inner bottom edge chamfered to 
facilitate the entrance into the cavity of the tube contents 
when the same is being extruded. The top surface of the 
25 end portion is concave and has a valve port which may be of 
any of the^shapes disclosed in the patent. 

To extrude contents from the tube Smith discloses 
that it is only necessary, after the cap has been removed, to 
apply pressure to the tube and this pressure will force the 
30 contents of the tube against the top of the cavity of the 
closure and cause the valve slit to open and allow the tube 
contents to pass out as shown in Figure 3. When the 
pressure on the tube is released, the elasticity of the closure 
member allegedly forces the slit tightly closed and prevents 
35 any further extrusion of the contents. 




il£i disclosed ^ 

msts^^S^^'^^" "'-V;>*fe ........ 

j^^^^ Novcmber:; 28i • 1916^ i. Booth discloses a collapsible tube which 
: vj^^|4|is providedVaV one end with a tubular ; outlet;^ externally 
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7 ^^& threac,e< * to receive a closure cap. 6 In practice, the tube is 



^^5^*7 filled through its opposite end, which is normally open, and 
^ S^^is folded or rolled upon itself, to form a closure at that end 
in the usual manner. The material contained in the tube is 
discharged by folding or rolling the folded or rolled'end upon 
the body of the tube, by compressing the tube between the 
thumb and fingers of the hand, or by using an expressing 
device of suitable construction. 

Within the tube of Booth is disposed a suction or 
vacuum producing device shown in the form of a dome-shaped 
or cup-shaped body of rubber or other elastic material. This 
cup-shaped body has its open side facing the top of the tube 
and provided with a thickened rim edge to bear against the 
top of the tube to form therewith a suction or vacuum 
chamber. At its center the diaphragm cup is provided with 
an outlet in the form of a slit which is normally closed by the 
elasticity of the materia! when parts of the diaphragm are in 
normal position, as shown in Figure 1. !n expelling the 
material the pressure of such material on the bottom of the 
diaphragm causes such portion of the diaphragm to be 
elevated or forced into the cup toward the outlet, thus 
expanding the slit to form a circular opening for the outward 
passage of the material. When the pressure upon the 
diaphragm is removed, the deflected portion thereof allegedly 
returns to normal position by its own elasticity, thus 
producing a suction or partial vacuum in the vacuum 
chamber, whereby the excess material discharged will be 
drawn back into the tube. According to Booth, the form of 
elastic cup shown in Figures 1 and 2 may be used where the 
material stored and dispensed is comparatively light in weight 
and of a more or less readily flowing character. However, 
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glSf^S&for* heavier and denser^ fluids # ?and" thusihaving : some- material^^Pl! 
■'""Hss^ degree; of viscosity,^ the :diaphragm is! preferably "employed in w — 



^^^^^^ conjunction with a: spring, as shown in Figure; 3;* to return 

^v.-?^trS ? : the; deflected portion of the cup positively to normal position V' V^V.:!:^^^^ 

felvS^S^ . after Actuation. : ■ ! - ' "■• ' ■: \^^^$"^^^^ 
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U.S. patent 2,758,755 issued to Schafler on. August 
14, 1956 discloses still another compressible container with an 
automatically closing and retracting discharge nozzle. 
Schafler discloses a cupped membrane part of resilient 
material of suitable plastic or rubber substance as the closure 
of a compressible tube, bottle or other container. The 
cupped membrane may be an integral part, as shown in 
Figures 2 and 3, or it may be a separate part clinched on as 
an extension, of, for instance, the tube which is of 
compressible nature as it would be if made of metal foil. The 
interior surface of the bottom of said cupped part is formed 
with an annular channel surrounding a central well, whereby 
the outer surface of the bottom of said part presents a teat 
surrounded by the well, the surface of whose bottom wall 
within the cup, is concave. This teat, at its very tip has a 
pair of intersecting slits therethrough, as indicated in the 
drawings, through which paste substance in the container is 
expelled when the latter is compressed, as generally shown in 
Figure 3. The normal rest and closed position of the 
components constituting the part is shown in Figure 2. 

The tube or container, filled or partially filled with 
paste substance, will always have such substance filling the 
part. When pressure is applied to the container, the part 
will become distended as shown in Figure 3, where the teat or 
discharge nozzle extends out of the cup and is discharging. 
According to Schafler, the teat or nozzle has actually grown 
in length. Upon reiease of such pressure, 'he part will again 
assume its normal rest condition, as generally shown in 
Figure 2, where the nozzle is retracted into the cup, has 
become shortened and the hps of its mouth are closed, all 
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^^^said part ^ relatively ? thin;^ According to| Schafler # the 
^^Ck aforementioned shape of the bottom wail of the well facilitates 
^l^J the lengthening of thereat when pressure is applied tp the 
^ Jfc v M:ube and the shortening of said teat when such pressure is 
released. - 
10 Still another prior art liquid dispenser bottle 

comprised of resiliency flexible material and having a 
relatively thin, resiliency flexible septum of circular plan- 
form seated on and spanning the dispenser outlet is 
illustrated in u\S. Patent 4,133,457 issued to Klassen on 
15 January 9, 1979. The flexible septum is sealingly clamped in 
place about its periphery by a dispenser nozzle cap. The 
septum has a 90° butt cut slit formation defining at least one 
resiliently flexible valve flap integrally joined along a hinge 
area to the septum proper for outward deflection of the flap 
20 by internal liquid pressure when the dispenser is squeezed. 
The septum is also formec' ; th at least one tiny hole, 
preferably on or in the vie ' of the hinge line area to 
increase flexibility of the valve nap and to serve as a vent to 
greatly accelerate relaxation and normalization of the squeezed 

25 bottle wail. 

Unfortunately. prior art structures of the 
aforementioned type have not proven completely satisfactory 
in providing a particularly preferred combination of features 
which are highly desirable for fluid materials. Namely: single 
30 handed dispensing of viscous fluids in response to manual 
forces applied to the package; spontaneous shut-off of 
product flow when the manual forces are removed or when the 
internal pressure of the package is otherwise reduced; and 
resistance to leakage when the package is stored in an 
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intermediate; dispensing' cycles. ^ .^^;^v:->-:^;^l^ - 
a ^f^r Accordingly;^ it is an objectfof the present invention|^^^^ ^ 
to provide a flexible , storage , and ; : dispensing package^ 
comprising a resilieritly deformable container equipped .with' 
self-sealing valve which will permit^ discharge V of the ; 
container's contents when externally applied forces generate a : 
fluid pressure exceeding a predetermined threshold pressure, : ; 
spontaneous product shut off when the manually applied 
forces are removed and resistance to leakage during handling 
even if the container is stored in an inverted position over an 
extended period of time intermediate dispensing cycles. 

It is another object of the present invention to 
provide such a storage and dispensing package which 
provides a high degree of control over the amount of product 
dispensed. 

It is a further object of the present invention to 
provide such a storage and dispensing package which is 
self-venting upon removal of said manually applied forces. 

It is a further object of the present invention to 
provide such a storage and dispensing package which is 
inexpensive 0 to manufacture. 

It is still a further object of the present invention 
to provide such a storage and dispensing package with a 
minimum of moving parts to provide resistance to clogging and 
high reliability. 

It is still a further object of the present invention 
to provide such a storage and dispensing package having a 
valve which is self-clearing upon the application of manual 
forces thereto. 

It is still a further object of the present invention 
to provide such a storage and dispensing package which 
includes simple and inexpensive means for suspending or 
standing said package with the self-sealing valve downwardly 
oriented intermediate dispensing cycles. 
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invention comprises a resiliency J deformable container having 1 :- v 7 ^ : 
at; least -one discharge orifice/; said v orifice including a 
resiliency deformable, diaphragm valve exhibiting a generally 
concave shape and having its perimeter! sealingly secured to 
said container across said orifice. ;| The diaphragm valve is 
•oriented so that it is normally inwardly concave. In a 
particularly preferred embodiment of the present invention, 
the diaphragm valve includes a slit, preferably passing 
through the center of the orifice In a substantially straight 
line. The orifice preferably comprises a container neck and 
the concave diaphragm valve is comprised of a resilient 
material with a low flexural modulus, such as silicone rubber, 
polyvinyl chloride, unethane, ethylene vinyl acetate, styrene 
butadiene copolymer 'or the like. The resiliently deformable 
container is preferably comprised of a resilient material with a 
somewhat higher flexural modulus such as polyethylene, 
polypropylene, polyvinyl chloride, polyethylene terepthalate 
or the like. In the illustrated embodiment, the concave 
portion of the valve is of substantially uniform thickness and 
is clamped across the end of the orifice by means of a 
threaded valve securement member which mates with threads 
on the exterior of the container neck, said valve securement 
member having a circular aperture substantially coinciding 
with the concave portion of the diaphragm valve. If desired, 
an auxiliary sealing member may be employed to prevent 
actuation or opening of the diaphragm valve until the storage 
and dispensing package has been delivered to and placed in 
service by the consumer. In addition it may, if desired, be 
utilized by the consumer to prevent unwanted discharge after 
the package has initially been placed in service, e.g., when 
the package is taken along on trips, etc. 

As an alternative, the diaphragm valve couid be 
provided to the consumer without a slit, and the consumer 
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weakening could ; be; provided in th* diaphragm " valve such 
that upon .the application of manual force by the consumer, 
the line of weakening ruptures to form a sltf; / 

In a particularly preferred embodiment the 
resiliency deformable container is provided with means at its 
lowermost end, such as an integrally molded hook/ for 
suspending the container in an irverted position, such as 
from a vowel rack in a shower. 

Because of its concave shape and the resilient 
nature of the material of construction, the diaphragm valve 
requires the attainment of a threshold pressure to effect 
inversion from its inwardly concave sealed position before it 
will dispense any of the package contents through one or 
more non-intersecting slits contained in the concave portion of 
the valve. Unlike prior art valves employing intersecting 
slits which merely hingedly unfold in response to internally 
applied pressure, increased internal pressure applied to a 
concave diaphragm valve of the present invention forces the 
opposing edges of each slit to seal more tightly against one 
another until the threshold pressure is reached. At this 
point the valve undergoes inversion from a closed, inwardly 
concave position, to an open, outwardly convex position. 

In a particularly preferred embodinent the concave 
valve inverts by snap-through buckling passing through an 
unstable dead-center position to an open convex position and 
returns to the concave closed position by snap-back buckling. 
Gv providing a deformable container exhibiting a degree of 
flexibility sufficient to permit deformation thereof in response 
to manual forces applied thereto and a degree of resilience 
sufficient to return to its undeformed condition upon removal 
of said manually applied forces, a void volume at least 
ec:u:vn:cnt to the amount of product discharged from the 
pnekago is provided inside the container. Unlike prior art 
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dead fold metal ; foir tu be piston^ pumpsfahd^the "\ like^ which^£ 
^exhibit little. If any;; tendency to. return -<io" their undeformedf ~ 
condition, the void volume thus created In a; container of the 
present invention creates a momentary pressure drop within 
the container.' : This£ momentary the; 
inverted diaphragm valve in returning ^toward Its Inwardly 
concave position, thereby, providing ; product cut-off. In 
addition, it typically causes a momentary inward opening of 
the valve with consequent venting of the container, followed 
by a return of the valve to a sealed and leak resistant 
position. 

Thus, flexible packages of the present invention 
facilitate one handed dispensing, as for example in a shower, 
without the need to physically manipulate the closure' member. 
In addition, because the hydraulic head of the fluid material 
within the container exerts pressure on the diaphragm valve 
tending to press the opposing edges of each non-intersecting 
slit contained in the concave portion of the valve firmly 
against one another when the container is stored in an 
20 inverted position, a seal is provided against product 
discharge or leakage, until a force sufficiently large to 
overcome the threshold pressure of the resilient diaphragm 
valve is again applied to the container. 
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BRIEF DESCRIPT I ON OF THE DRAWINGS 
While the specification concludes with claims 

particularly pointing out and distinctly claiming the present 

invention, it is believed the present invention will be better 

understood from the following description in conjunction with 

the accompanying drawings in which: 

Figure 1 is a simplified perspective view of a 

pa r ticularly preferred embodiment of a flexible storage and 

dispensing package of the present invention; 

Figure 2 is a simplified elevation view of the 

flexible storage and dispensing package of Figure 1 
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Figure 2. but showing the condition exiting when op^ed- ^ 
• " compressive forces^F" aire; applied to the opposing; sJdewaUsJ|>;; ^ ; . 
of the container r thereby overcoming the threshold pressure^ ^ 

- of the self-sealing dispensing vajve and extruding Lhe Jluld 
material contents of the package; 

10 Figure 4 is an illustration of the dispensing package 

shown in Figure 3 shown at the instant the opposed 
compressive forces "F" are removed from the container's 
opposing sidswalls. said view illustrating the tendency of the 
container to. return to its undeformed condition and the 

15 tendency of the dispensing valve to return from its inverted 
position toward its closed position; 

Figure «A is an illustration of the dispensing 

- package shown in Figure U while the dispensing valve is in an 
inwardly open position to provide venting of the container to 

20 atmosphere; **> 

Figure 5 is a view of the container illustrated in 
Figure * after it has completely returned to its substantially 
undeformed. vented condition and the dispensing valve has 
resumed its inwardly concave sealed position; 

25 F i gur e 6 is a simplified schematic diagram showing 

the dispensing and venting characteristics of a typical 
concave dispensing valve of the present invention in relation 
to the fluid pressure within the storage and dispensing 
package; 

30 Figure 7 is a simplified perspective view of an 

alternative dispensing valve of the present invention; 

Figure 8 is a simplified perspective view of another 
dispensing valve of the present invention; and 

Figure 9 is a simplified cross-sectional view of still 
35 another dispensing valve of the present invention. 
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'the pre^-^nventionf ;The /illu^rated" package "preferably^ 
comprises a resiliently deformable container 12 such as a blow 
molded plastic bottle comprised of any of several materials 
well known .in the art, e.g.. polypropylene. polyethyleneT 
polyvinyl dhloride, or the like. The particular material of 
construction chosen for any given application will, /in general, 
be determined by such factors as product compatibility, cost, 
permeability and the like. The critical parameter is that the 
resiliently deformable container 12 exhibit a degree of 
flexibility sufficient to permit manual deformation of the 
container to extrude product through dispensing valve 60. 
and a sufficiently strong predisposition to return to its 
undeformed condition when external forces are removed that it 
will create a substantially instantaneous pressure drop inside 
the container, thereby assisting closure of the self-sealing 
dispensing valve 60 in use. 

In the embodiment illustrated in Figures 1 and 2, 
the resiliently deformable container 12 comprises a plastic 
bottle having a pair of opposed sidewalls 15. a pair of 
opposed end walls 13. a bottom wall .6, a top wall 18 and a 
neck portion 19 originating in and extending from the top 
wall. In the illustrated embodiment, discharge orifice 22 
comprises the interior surface of neck portion 19. The 
lowermost portion of the container 12 is preferably provided 
with some type of feature which will permit inverted hanging 
of the container from a support member such as a tcwel rack 
50. In the illustrated embodiment, this takes the form of a 
recessed notch 17 having the general shape of a hook. It is 
of course recognized, that the particular means employed for 
suspending the container 12 in an inverted position in use 
may be integral with the container or applied as an external 
attachment. the means chosen being determined by the 
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suspendinq^the container? ; " in^arif v inverted position, '.the '^^fK^^|- K 
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container could be provided with ^ an overcap designed to 
permit standing the container in an inverted position. In still 
another; embodiment, the container {could be provided with a 
recessed base, and the dispensing valve 60 located in the 
container's bottom wall. Whatever means is chpsen, storing 
the container with the dispensing valve 60 at its lowermost 
end not only eliminates product drain time from one end of 
the container to the other during dispensing, but also 
facilitates completely emptying the container's contents. 

As can be seen from Figures 1 and 2, the neck 
portion 19 of the container 12 is preferably provided with 
suitable securement means, such as a helical thread 20. An 
outwardly projecting flange 21, shown in Figure 2, is also 
preferably provided at or near the end of the neck to provide 
interlocking sealed engagement with- the self-sealing 
dispensing valve 60. The particular means of securement is 
non-critical and may comprise, for example, a snap joint, a 
welded joint, an adhesively secured joint or even integral 
formation. provided the resilient, characteristics of the 
material comprising the container are also suitable for the 

dispensing valve. 

Dispensing valve 60 preferably comprises a concave 
shaped portion 61 . said concave shaped portion being joined 
about its periphery to a horizontal flange 62 which in turn is 
joined to a downwardly projecting annular ring 63 having an 
inwardly projecting flange 64 which provides interlocking 
engagement with outwardly projecting flange 21 on container 
neck portion 19. The self-sealing dispensing valve 60 is 
preferably comprised of a resilient material, which nay be an 
elastomer such as silicone rubber, and ''s preferably formed 
by injection molding. Other resilient materials well known in 
the art may also be employed for dispensing vaive 60, e.g., 
polyvinyl chloride, urethane, ethylene vinyl acetate, styrene 
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diaphragm portion 61 of the valve is "provided. Linear slit 65 
k 5 is preferably so positioned that it passes through the center 
of the vaive 60 which in turn is so positioned across the 
discharge orifice of the container that the center of valve 60 
- coincides with the centerline of the circular neck portioh 19 
of the container 12. 
10 In the illustrated embodiment, a valve securement 

member 28 is also employed. The valve- securement member 28 
may be comprised of any suitable material, such as plastic. 
It preferably has an annular skirt 30 having a continuous 
internal thread 33 which mates with and engages external 
15 thread 20 on neck portion 19 of container 12. The uppermost 
portion of the skirt 30 is joined to an inwardly extending 
cylindrical flange 31 which exhibits a circular aperture 32 
generally coinciding with the maximum diameter of the concave 
shaped portion 61 of the valve 60. It should be noted that 
20 the cylindrical portion of flange 31 overlapping horizontal 
flange 62 of valve 60 is not essential to securement of the 
valve to the orifice. If the overlapping portion of flange 31 
is eliminated altogether, annular skirt 30 will suffice to 
prevent dislodging of the valve 60 from the orifice when the 
25 flexible container 12 is squeezed. Furthermore, when an 
overlapping flange 31 is employed, means, such as a pair of 
interfering thread stops or other means well known in the art 
(and therefore not shown), are preferably provided on the 
securement member and container neck to prevent the 
30 exertion of substantial compressive forces on horizontal flange 
portion 62 of valve 60, as it has been observed that 
compression of flange 62 can adversely impact upon the 
valve's opening and closing characteristics. The valve 
securement member 28 prevents inadvertent dislodging of the 
35 dispensing valve 60 from the container 12 should unexpectedly 




securement member 28 includes an inwardly tapered groove 35 
which can, if desired, be utilized to releasably secure an 
auxiliary sealing member 40 in place on the uppermost surface 
of the valve securement member. In the * illustrated 
* - embodiment, the sealing member 40 is comprised of plastic' and 
includes an annular flange member 41 having a dependent 
10 annular ring 43 which engages groove 35 on securement 
member 28. A concave shaped portion 42 having a size and 
shape which mates with the concave shaped diaphragm portion 
61 of valve 60 is preferably provided at the interior of flange 
member 41 to prevent inversion of the self-sealing dispensing 
15 valve 60 prior to the consumer placing the container in 
service. This facilitates leak-proof storage and transport of 
the flexible storage and dispensing package not only from the 
manufacturer to the consumer, but also in the event the 
consumer elects to reseal and carry the package along in his 
70 or her travels. If desired, a tab 44 may be provided to 
remove the sealing member 40 from the valve securement 
member 28. Alternatively, the sealing member could be joined 
with the va've securement member, as by a hinge, and they 
may be formed as a single integral part. 
25 It is further recognized that other types of sealing 

members may be employed with equal facility. For example, a 
simple sealing disk could be secured against the uppermost 
surface of the diaphragm valve 60 by clamping it in position 
with valve securement member 28. 
30 Figure 2 illustrates the flexible storage and 

dispensing package 10 shown in Figure 1 after it has been 
placed in service by the consumer. In particular, the 
auxiliary sealing member 40 has been removed and the 
resiliency deformable container 12 has been suspended in an 
35 inverted position by means of integrally formed hanger groove 
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f^^I(r?As. can: be seen from the partially broken, out. segments; of 
^^^^{Figure^, the initial level of the fluid material >2^withmg 
container 12 is at elevation 70. ^ 

In the condition illustrated in Figure 2, forces 
exerted by the fluid pressure acting Upon the innermost 
surface of the hemispherical portion 61 of diaphragm valve 60 
are exerted primarily downwardly and inwardly toward* the 
centerline of the neck portion 19 of the container, i.e., 
normal to the innermost surface of the diaphragm. Because 
of the inwardly concave shape of the diaphragm portion 61 of 
valve 60, the inwardly directed component of these pressure 
generated forces tends to force the opposing edges of slit 65 
against one another.- thereby tightly sealing the a valve and 
preventing leakage of the fluid contents. This condition 
prevails at least as long as the resistance of the resilient 
material comprising the valve prevents the downward 
component of the forces from displacing the valve and moving 
it to its inverted, outwardly convex position. 

When, as generally shown in Figure 3, sufficiently 
great opposing compressive forces "F" are applied to the 
sidewalls 15 of container 12, the resiliency deformable 
container is caused to undergo deformation. As will also be 
apparent from Figure 3. the deformation of container 12 has 
exerted sufficient pressure against the innermost surface of 
the concave shaped portion 61 of valve 60 that the resilient 
material comprising the valve has undergone complete 
inversion. As a result, the fluid material 25 is extruded 
intermediate the opposed edges of slit 65 which are no longer 
in contact with one another, as generally shown in Figure 3. 

As will be appreciated, opposed compressive forces 
»F" may be applied very easily by means of the user's thumb 
and fingers, thereby allowing the user a free hand in which 
to catch the fluid material 25 being dispensed. Alternatively. 
35 the external forces could be applied by pressing the container 
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flexible storage' and "dispensing.': package. 10 of. the . type. hereirij^«f^r| 
described has been found particularly suitable as . a dispenser^^^^^ 
for shamooos and hair c.^d.t'bners in : a shower rdom' , v?^£v£| ; 
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for shampoos and ] r hair c?'*oit.»bners in 

environment.;- .. ■ V-r " * ' ^/t'-'-"f?^- ; J:V'*v ; : . 

Figure 4 is an ; illustration; of the flexible storage 
and dispensing package 10 shown . in Figure 3 immediately 
after removal of the opposed compressive forces "F" from the 
sidewalls 15 of container 12. Although the container 12 must, 
be sufficiently flexible to permit manual deformation upon the 
application of an external force or forces, it must also be 
sufficiently resilient that upon removal of the externally 
applied force or forces, it exhibits a tendency to return to 
its undeformed configuration. This creates an almost 
instantaneous pressure drop within the container, a necessary 
characteristic of the container to permit substantially 
instantaneous closure of the inverted dispensing valve 60. 
Because a quantity of fluid material 25 has been dispensed by 
the time the opposed compressive forces "F" are removed from 
the sidewalls 15 of the container 12, restoration of the 
container to its substantially undeformed condition tends to 
lower the fluid material 25 to a new level 72 and creates a 
momentary pressure drop within the container. As can be 
seen in Figure 4, the abrupt change in pressure within the 
container 12 initiates a closing action of the concave 
diaphragm portion of dispensing valve 60, causing 
substantially instantaneous cut-off of the fluid material 25. 
In addition, valve 60 permits inward venting of the 
surrounding air to dissloate the vacuum created within the 
container, as generally shown in Figure 4A. Thus the 
dispensing valve 60 also functions as a check valve with 
respect to vending of the container to relieve negative 
pressures created by discharge of the package contents. 

Figure 5 illustrates the condition of the flexible 
storage and dispensing package 10 after the compressive 




vented to the atmosphere byl (he action of the valve 601 As a 
result/ it "is restored' to its substantially undeformed 
condition* With the exception that the level 74 of fluid 
material 25 within the inverted container 12 is now at a point 
below levels 70 and 72, as shown in Figures 2 and 4, 
. respectively, the condition of the package 10 is substantially 
identical to that illustrated in Figure 2. Accordingly, the slit 
10 65 in the concave portion 61 of dispensing valve 60 is again 
maintained in a sealed condition, aided by the hydraulic head 
pressure exerted by the remaining fluid material 25 within the 
container 12. 

Figure 6 is a simplified graphical representation 

15 which depicts in simplistic terms the effect of increasing the 
pressure inside the container above atmospheric pressure, 
and the effect of decreasing the pressure inside the container 
below atmospheric pressure on flow through the valve. The 
pressure P ? represents the maximum hydraulic head pressure 

20 of the fluid material present in the inverted container. When 
the valve is starting from its normally closed position, as 
shown in Figure 2, there is no outward material flow through 
the valve at positive pressure o**/ for that matter, at any 
positive pressures below the positive threshold opening 

25 pressure P^ required to invert the valve from the condition 
generally shown in Figure 2 to the condition generally shown 
in Figure 3. When the internal pressure of the container is 
negative, there may, however, be inward opening of the 
valve and inwardly directed flow of atmospheric air to vent 

30 the container, as generally shown in Figure 4A. This 
venting action will occur whenever the negative threshold 
pressure P^ is achieved. When the positive threshold 
pressure P is achieved, the valve 60 opens outwardly, as 
generally shown in Figure 3. and dispenses product in an 

35 approximate proportion to tf.e amount of pressure applied. 
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container reaches ; the negative threshold pressure P h , shown 
in- Figure ■■; 6/ the valve £will momentarily open inwardly, as 
generally shown in Figure 4A, to at least partially vent the 
interior of the container. Thus/ after a typical dispersing 
cycle, sufficient air from the surrounding atmosphere is 
allowed to enter the container intermediate the opposing edges 
of slit 65 to produce an internal pressure which approaches 
atmospheric pressure. When this occurs, a sealed, condition 
of the dispensing valve, si^h as that generally illustrated in 
Figure 5, prevails. 

While not wishing to be bound, it is believed that 
the dispensing valve 60 inverts by snap-buckling. It is 
believed that the snap-buckling of valve 60 is generally 
similar to buckling of very flat curved bars, as described at 
length at pages 305-31 1 of a publication entitled THEORY OF 
ELASTIC STABILITY by Stephen P. Timoshenko and J. Cere, 
McGraw-Hill Book Company, 1961, said publication being 
hereby incorporated herein by reference. Figure 6 is a 
simplified graphical representation which generally depicts the 
characteristics of a snap-buckling valve and the effect of 
pressure inside the container on flow through the dispensing 
valve. The pressure P } represents the maximum hydraulic 
head pressure of the fluid material present in the inverted 
container. When opposed compressive forces "F" are initially 
applied to resilient container 12, there is no outward flow- 
through the valve at positive pressure . When the 
pressure is increased and the positive threshold pressure P 2 
is reached, the valve buckles through an unstable 
intermediate position indicated by the dashed arrow 
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positive threshold pressure P. 



onto the valve's dispensing 
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curve 301, i.e.. the valve undergoes snap-through buck'ing 



and inverts substantially instantaneously to a second stable 
position at pressure Pj in which the valve is open, as 
generally shown in Figure 3. It is believed that the manually 
applied forces "F tt utilized to discharge product from the 
container do not normally permit the pressure inside the 
container to drop immediately upon attainment of the threshold 
opening pressure Pj. Since the internal pressure normally 
continues to increase beyond pressure P 2 in response to the 
manually applied forces "F", the flow through the valve 
increases along valve's dispensing curve 301 as/ the pressure 
inside the container is increased. In the condition shown in 
Figure 3, fluid flows from the container through the valve at 
a relatively high rate. 

When the pressure inside the container decreases 
from some pressure above positive threshold pressure Pj, 
flow will continue, as indicated the valve's dispensing curve 
301 depicted in Figure 6, even when the pressure drops 
below positive threshold pressure Pj . As can be seen in 
Figure 6, this condition continues until the reclosing pressure 
P^ is reached. At pressure the valve buckles through 
another unstable intermediate position indicated by the dashed 
arrow at P^, i.e., the valve undergoes snap-back buckling 
and inverts substantially instantaneously, as generally shown 
in Figures 4 and 4A, back to th^ original closed position 
generally shown in Figure 5. 

Thus, it is believed that Figure 6 shows, in 
simplified terms, the general characteristics of the opening 
and reclosing of the valve via snap-through and snap-back 
buckling. It is not, however, intended to show the relative 
magnitude of the reclosing pressure in reiation to the 

hydraulic head pressure P^ of the fluid remaining in the 
container. Reclosing pressure P^ nay, by proper valve 
design and material selection, be greater than or less than 
the maximum hydraulic head pressure P., as desired. 



* It has also' been observed that nearly any desired 

positive threshold opening pressure ? 2 may be provided by 
* proper valve design and material selection. Normally, the 
threshold opening pressure ? 2 is somewhat greater than the 
5 maximum hydraulic head pressure of the fluid in the container 
to allow for sustained inversion of the package without 
leakage and, in addition, to prevent unwanted discharge due 
to pressure fluctuations caused by in-use handling of the 
container. However, depending on the circumstances of use, 
10 nearly any desired threshold pressure may be provided in the 
valve. 

The threshold opening pressure P 2 is influenced by 
a number of variables. Of these variables, the threshold 
pressure for a valve with a concave portion of a given 

15 maximum diameter, as measured at its periphery, may be 
conveniently controlled by altering either the thickness of the 
concave portion or its radius of curvature. Alternatively, a 
valve material having a different flexural modulus may be 
selected. It is of course recognized that the threshold 

20 opening pressure P ? can also be altered by simultaneously 
altering the combination of these variables with one another. 
In general, when all other design variables are held constant: 
the threshold opening pressure P 2 will increase with an 
increase in thickness, it will increase with an increase in 

25 flexural modulus, or it will increase with a decrease in the 
radius of curvature. While these variables normally provide 
sufficient latitude to obtain any desired threshold pressure, 
any single variable may not be changed without limit. For 
example, choosing a valve with an extremely small thickness 

30 will decrease the surface contact area between opposing edges 
of each slit. This can decrease the abilit/ of the opposing 
slit edges to seal properly against one another. Conversely, 
choosing a valve with an extremely large thickness can create 
interference of the opposing slit edges with one another, 

35 particularly as the valve flexes inwardly in the manner 
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generally shown in Figure 4A to vent the package to the 
atmosphere. 

Although the concave portion of the valve 
embodiments illustrated herein exhibit a substantially uniform 
thickness, it is recognized that the thickness of the concave 
portion of the valve could vary without departing from the 
scope of the present invention. For example, the portion of 
the valve containing the slit could be locally increased to 
increase the surface contact area of the opposing edges of the 
slit, thereby increasing the self-sealing tendency of the valve 
without greatly increasing its threshold opening pressure. 

It has also beeri observed that although the precise 
manner of securement of valve 60 across the container's 
discharge orifice 22 is generally non-critical, the manner of 
15 securement can influence the threshold opening pressure Pj 
of the valve. In this regard, it should be noted that when 
the horizontal flange 62 of valve 60 is unrestrained, e.g., as 
by eliminating inwardly extending flange 31 on valve 
securement member 28 (Figure 1), the threshold opening 
pressure P 2 is reduced. This is believed due to a limited 
degree of fiexing which occurs in horizontal flange 62 during 
snap-through opening and snap-back redosing of valve 60. 
Whatever manner of securement is selected, it has been 
pointed out earlier herein that substantial compressive forces 
25 should not be applied directly to horizontal flange 62, since 
they can adversely impact upon the valve's opening and 
closing characteristics. 

In order to make the dispensing valve less sensitive 
to dimensional variations which can moke its performance more 
30 difficult to predict or control, it is generally desirable to 
mount the concave portion of the valve so -that the horizontal 
flange surrounding the concave portion may flex anc/or 
deflect radially as the concave portion of the valve snaps 
through center. In general, a higher threshold opening 
pressure results when the periphery of the concave portion of 
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the valve is constrained, and the concave portion of the valve 
comes through center with relatively high kinetic energy. 
This can lead to slinging of the fluid material in contact v/ith 
the valve. * Accordingly , for applications which do not require 
a flush mounted valve of the type generally shown in Figure 
1; a free standing design such as that shown in Figure 9 may 
be employed. 

Self-sealing dispensing valve 360 shown in 
cross-section in Figure 9 employs a single, ' centrally located 
slit 365 in its concave portion 3.61. Note, however, that the 
periphery of the concave portion 361 of valve 360 is 
continuously secured about its periphery to one end of j 
resilient annular sidewall 362 which is orientri in a direction 
generally aligned with the axis of the neck portion 19 . of 
container 12. The lowermost end of annular sidewall 362 is 
provided with a circumferential groove 363 and an outwardly 
extending horizontal flange 364, as generally shown in Figure 
9. An internally threaded valve securement member 328 
employs an inwardly extending flange 329 which mates with 
and engages groove 363 on valve 360. The outwardly 
extending horizontal flange 364 of valve 360 is secured in 
sealed relation across tire discharge orifice 22 of the container 
12 when thread 333 of valve securement member 328 engages 
mating thread 20 on neck portion 19 of container 12. 

If desired, a protective closure member 340 
employing an inwardly extending annular flange 343 may be 
secured to valve securement member 328 by engagement with 
a mating groove 335 on the exterior of the valve securement 
member. Also if desired, a lift tab 3^ mr,y be provided on 
protective closure member to facilitate easy removai and 

exposure of selt-seaiing dispensing valve 350. 

As will be appreciated from the foregoing 
description, because the periphery c f the concave portion 361 
of valve 350 is net restrained by a rigid member, the valve 



when external forces are exerted upon container 12. 
Accordingly, valve 360 will open at a lower threshold 
pressure and with less kinetic energy than a' valve of 
comparable design and thickness which is restrained about the 
periphery of its concave portion. In certain applications, the 
resultant softer opening action may be desirable, since it 
avoids slinging product from the surface of the valve as it 
snaps through center. In addition , the softer opening action 
provides the user with a greater ability t0 accurately 
dispense small quantities of product. 

As will be appreciated by those skilled in the art, 
it is not essential that the dispensing valve 60 be secured 
directly to the resiliency deformable container 12 to obtain 
the benefits afforded by the present invention. If desired, 
the valve 60 could be sealingly secured to a closure member 
generally similar to the valve securement member 28 
illustrated herein with similar result. As will be appreciated 
by those skilled in the art, this could, if desired, be 
accomplished by co-injection molding the closure member and 
the valve from dissimilar polymeric materials. 

In still another embodiment of the present 
invention, the discharge valv*; and the container could be 
comprised of the same material and integrally molded with one 
another. This approach would be particularly suitable for a 
resilient tube-like structure which could then be filled with 
the fluid product to be dispensed from its oppositely disposed 
open end and thereafter sealed. 

In a particularly preferred embodiment of the 
present invention, a flexible storage and dispensing package 
10 was created utilizing a resiliency deformable blow molded 
polypropylene plastic bottle having a generally elliptical 
cross-section measuring approximately 1.57 inches (40 
millimeters) by 3.14 inches (80 millimeters), an overall body 
height of approximately 6.39 inches (175 millimeters), a 
discharge orifice measuring approximately 0.69 inches (17.5 
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millimeters) in diameter, and an average wall thickness in the 
range of 0.039 to 0.078 inches (1 to 2 millimeters). A 
silicone rubber dispensing valve 60 was injection molded from 
MDX-4-4210 Silicone Elastomer available from Dow Corning of 
Midland, Michigan. The valve exhibited a cor«cave portion 61 
having a uniform thickness of about 0.040 inches (1.02 
millimeters) and a radius of curvature of approximately 0.407 
inches (10.33 millimeters), as measured at the exposed 
surface of the valve when the valve is ^stalled on the 
container. A straight slit passing through the center of the 
valve and measuring approximately 0.375 inches (9.53 
millimeters) from end-to-end was provided in the concave 
portion of the valve. The valve was secured to the discharge 
orifice of the container by means of a threaded valve 
securement member of the type generally illustrated on Figure 
1. The concave portion of the valve 60 measured 
approximately 0.669 inches (17 millimeters) at its maximum 
diameter, i.e.. at its periphery. The threshold opening 
pressure ? 2 was found to be 12.3 inches of water and the 
reclosing pressure was 5.5 inches of water, as measured 
by observation using a static water nanometer with the valve 
installed at the bottom of the column of water. When all 
other variables were held constant and the thickness of the 
concave portion of the valve was increased to 0.050 inches 
(1.27 millimeters) , the threshold opening pressure P 2 
increased to 17.5 inches of water and the reclosing pressure 
P 3 increased to 7.5 inches of water. When the resilient blow 
molded polypropylene storage and dispensing container was 
suspended with the valve in place in an inverted condition by 
means of a metal hook engaging grooves in the sidewalls of 
the container, it proved to be highly effective in dispensing 
shampoo when the opposed walls of the container were 
squeezed with the thumb and fingers. In addition, it 
provided automatic product cut-off when the compressive 
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forces on the container were released and leak-resistant 
sealing intermediate dispensing cycles. 

In Figure 7 there is shown an alternative 
embodiment, of a dispensing valve 160 of the present invention 
secured to the neck portion 19 of a resilient ly deformable 
container 12 of the type generally shown in Figure 1. For 
simplicity, only the neck portion of the container ..has been 
illustrated. Dispensing valve 160 is in most respects identical 
to dispensing valve 60 generally disclosed in Figure 1. Slit 
165 in dispensing valve 160 is substantially identical to slit 65 
in dispensing valve 60. However, dispensing valve 160 
includes an additional pair of slits 166 and 167 which are 
oriented generally parallel to slit 165 and spaced equidistant 
therefrom. Slits 166 and 167 are shorter in overall length 
than slit 165. In general, dispensing valve 160 exhibits 
opening and closing characteristics which are in principle 
similar to those exhibited by single slit dispensing valve 60. 
Fluid materia: contained within container 12 will, of course, 
be discharged m three discrete streams, provided s'its 166 
sr.c 167 c-> spaced sufficiently far from slit 165. 

Figure S discloses stiil another embodiment of a 
rJ:spersi^g v t >!ve 26G of the present invention secured to the 
neck ocrt.-cn 19 of a resiliency deformable container 12 of the 
t.re general!-, s.hoah in Figure 1. Dispensing valve 260 is in 
~os: rcsrocts st-ti^r ;o dispensing valves 160 shown in 
^trwe 7 anc 60 shown in Figure 1. However, dispensing 
valve 2CC er-pioys a multiplicity of radially extending. 
-'.r-:r-.:orsec:j-c: slits 265, as generally shown in Figure 8. 
Thv -rv'.-c :r .arjc:e r istics exhibited by dispensing vaive 260 
^c^v'e". i rwiar :g those exhibited oy dispensing valves 
* r ~ vcwever, fluid material v.ill be discharged 

~ >* i;:s::c~*!^? va've 260 in a r-ult ip.icity of streams 
'•"''v: \ frorr, :n.;. center of the valve. 

• • " ':t' r '.:-- -• • * -^jc: r.;*c r iat co r ^es jr^nc; ' c tr o^e of the slits 
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From the embodiments of the present invention 
herein disclosed, it will be appreciated that the present 
invention may be practiced to advantage employing one or 
more slits ^in the concave shaped portion of the dispensing 
valve, provided the slits are non-intersecting with one 
another. Because the slits are non-intersecting, the opening 
characteristics of the valve are believed to be dependent upon 
a snap-buckling phenomenon which results/ in a complete 
inversion of the entire valve at a predetermined threshold 
pressure. By way of contrast, prior art valves employing 
intersecting slits typically respond to increased internal 
pressure by a gradual pivoting of one or more angularly 
shaped elements formed by the intersecting slits along fold 
lines which interconnect the outermost ends of the 
intersecting slits. Because increased internal pressure serves 
to force the opposing edges of each non-intersecting slit more 
tightly against one another until such time as the opening 
threshold pressure is achieved, dispensing valves of the 
present invention are highly leak resistant. By way of 
contrast, any increase of internal pressure applied to prior 
art valves employing intersecting slits has a tendency to 
initiate pivoting of the angular J y shaped elements formed by 
the intersecting slits. It is this distinction in the opening 
and closing mechanism which provides crisp on and off action 
as well as leak resistance in dispensing valves of the present 
invention, characteristics not found in prior art dispensing 
valves employing intersecting slits. 

In this regard, it should also be noted that each of 
the slits illustrated in dispensing valves of the present 
invention is substantially linear in character. While it is not 
a requirement that each slit be absolutely straight, the term 
"substantially linear* 1 as utilized herein to characterize such 
S'irs means that any deviation from a straight line should not 
l-fj significant enounh to creau* a fold line anywhere along the 
\0':::\r of ;hc slit, since the creation of such a fold line will 



0160336 

29 

convert the opening mechanism of the valve from a 
snap-buckling phenomenon to a pivoting phenomenon. 

While particular embodiments of the present 
invention have been illustrated and described, it will be 
obvious to those skilled in the art that various changes and 
modifications can be made without departing from the spirit 
and scope of the invention, and it is intended to cover in the 
appended claims all such modifications that are within the 
scope of this invention. 
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CLAIMS 

1. A flexible package for storing and dispensing a 
fluid material through a discharge orifice in response to 
manually applied forces and for automatically ceasing the 
dispensing- operation when said manually applied forces are 
removed , said package, also beiny resistant to leakage when 
stored with its discharge orifice downwardly oriented 
intermediate dispensing cycles, said package comprising: 

(a) a resiliency deformable container for housing 
said fluid material, said container exhibiting „ 
degree of flexibility sufficient to permit 
deformation thereof in response to manual 
forces applied thereto and a degree of 
resilience sufficient to return automatically to 
its undeformed condition when said* manually 
applied forces are removed therefrom, said 
container including said discharge orifice; and 

(b) a self-sealing dispensing valve which opens at 
a predetermined threshold pressure which is 
greater than the maximum hydraulic head 
pressure of the fluid material in said container 
when said discharge orifice is downwardly 
oriented, said self-sealing dispensing valve 
being sealingly secured about its periphery 
across said discharge orifice of said container, 
said dispensing valve having a centrally 
located concave shaped portion comprised of 
resilient material, said valve being oriented 
relative to said discharge orifice so that said 
centrally located resilient portion is inwardly 
roncave when said container is in an 
undeformed condition, said concave shaped 
resilient portion o' said valve including at 
least cr.c substantially linear slit extending 
thrcuah ' t - hicK.ness from its innermost 
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exhibiting an ability to undergo inversion from 
a closed, inwardly concave, sealed and 
leak-resistant position to an open, outwardly 
convex, unsealed position when said manually 
applied forces increase the pressure inside 
. said container beyond the threshold opening 
pressure of said valve, whereby fluid material 
is discharged from said container through* said 
slit in said valve as long as said manually 
applied forces on said container 'maintain an 
internal pressure exceeding said threshold 
opening pressure of said valve, said valve 
further exhibiting an ability to automatically 
cut-off said fluid material discharge by 
returning to a closed, inwardly concave, 
sealed and leak resistant position whenever 
said manually applied forces are removed from 
said container. 

2. The flexible package of Claim 1, wherein said 
deformable container includes means for storing said container 
with its discharge orifice downwardly oriented intermediate 
dispensing cycles. 

3. The flexible package of Claim 2, wherein said 
means for storing said container with its discharge orifice 
downwardly oriented comprises suspension means. 

i*. The flexible package of Claim 2, wherein said 
means for suspending said container comprises a hook located 
at the bottom of said container. 

5. The flexible package of Claim 4, wherein said 
hook is rotatablv secured to the bottom of said container. 
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6. The flexible package of Claim 1, wherein said 
self-sealing dispensing valve is comprised of silicone rubber. 

-7. The flexible package of Claim 1, wherein said 
deformable container is comprised of plastic and said 
5 discharge orifice comprises a neck on said container 

8. The flexible package of Claim 7, wherein' said 
self-sealing dispensing valve is sealingly secured across said 
neck on said container by means of interlocking 'flanges. 
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9. The flexible package of Claim 7, wherein said 
self-sealing dispensing valve is sealingly secured across said 
neck on said container by means of a valve securement 
member engaging said neck, said valve securement member 
having a concentrically aligned circular orifice in its 
uppermost surface, said circular orifice having a diameter at 
least equal to the maximum diameter of the concave shaped 
portion of said self-sealing dispensing valve, as measured at 
the periphery of said concave shaped portion. 



10. The flexible package of Claim 9, including an 
auxiliary sealing member releasably secured to said valve 

20 securement member, said auxiliary sealing member having a 
size and shape substantially coinciding with the outermost 
surface of the concave shaped portion of said self-sealing 
dispensing valve to prevent opening thereof at pressures in 
excess of the threshold opening pressure of said valve prior 

25 to removal of said auxiliary sealing member. 

11. The flexible package of Claim 1, wherein said 
concave shaped portion of said seif-sealing dispensing valve 
is of substantially uniform thickness. 
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12. The flexible package of Claim 1, wherein said 
concave shaped portion of said self-sealing dispensing valve 
contains a multiplicity of non-intersecting substantially linear 
slits. 

5 13. The flexible package of Claim 12, wherein said 

non-intersecting substantially linear slits are aligned 
. substantially parallel to one another. 

14. The flexible package of Claim 12, wherein said 
non-intersecting substantially linear slits are radially oriented 

10 about the center of said concave shaped portion of said 
self-sealing dispensing valve. 

15. The flexible package of Claim 1, wherein said 
self-sealing dispensing valve is sealingly secured across said 
neck on said container by means of a valve securement 

15 member engaging said neck, said valve securement member 
and said valve being sealingly secured to one another by 
co-injection molding from dissimilar polymeric materials. 

16. The flexible package of Claim 1, wherein said 
concave shaped portion of said self-sealing dispensing valve 

20 'S integrally molded across the discharge orifice of said 
resiliency defornable container. 

17. The flexible package of Claim 1, wherein said 
centrally located concave shaped portion of said self-sealing 
dispensing valve is r,ot rigidly constrained about its 

2S periphery. 

18. The flexible package of Claim 17, wherein said 
centrally located concave shaped portion of said self-sealing 
dispensing valve is secured to one end of a resilient annular 
siriewall, the other end of said resilient annular sidewall being 



sealingly secured about its periphery across said discharge 
orifice of said container. 

19. A flexible package for storing and dispensing 
a fluid material through a discharge orifice in response to 
manually applied forces and for automatically ceasing the 
dispensing operation and venting the package to the 
atmosphere when said manually applied forces are removed, 
said package also being resistant to leakage when stored with 
its discharge orifice downwardly oriented intermediate 
dispensing cycles, said package comprising: 

(a) a resiliency deformable plastic bottle for 
housing said fluid material, said bottle 
exhibiting a degree of flexibility sufficient to 
permit deformation thereof in response to 
manual forces applied thereto and a degree of 
resilience sufficient to return automatically to 
its undefomed condition when said manually 
applied forces are .removed therefrom, said 
bottle including said orifice, said orifice 
comprising a neck on said bottle; and 

(b) a self-sealing dispensing valve which opens at 
a predetermined threshold pressure which is 
greater than the maximum hydraulic head 
pressure of the fluid material in said bottle 
when said discharge orifice is downwardly 
oriented, said self-sealing dispensing valve 
being sealingly secured about its periphery 
across said discharge orifice of said bottle, 
said dispensing valve having a centrally 
located concave shaped portion comprised of 
resilient elastomeric material, said valve being 
oriented relative to said discharge orifice so 
that said centrally located elastomeric portion 
is inwardly concave when said bottle is in an 
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undeformed condition, said concave shaped 
elastomeric portion of said valve including at 
least one substantially linear slit extending 
through its thickness from its innermost 

5 surface to its outermost surface, said valve 

exhibiting an ability to undergo inversion from 
a closed, inwardly concave, sealed and 
leak-resistant position to an open, outwardly 
convex, unsealed position when said ''manually 

10 applied forces increase the pressure inside 

said container beyond the threshold opening 
pressure of said valve, whereby fluid material 
is discharged from said bottle through said slit 
in said valve as long as said manually applied 

15 forces on said bottle maintain an internal 

pressure exceeding said threshold opening 
pressure of soid valve, said valve further 
exhibiting an ability to automatically cut-off 
said fluid material discharge by returning to a 

20 closed, inv/p:dly concave, sealed and leak 

resistant position whenever said manually 
applied forces are removed from said bottle. 

20. The flexible package of Claim 19, wherein said 
deformable plastic bottle includes means for storing said bottle 

25 with its discharge orifice downwardly oriented intermediate 
dispensing cycles. 

21. The flexible package of Claim 20, wherein said 
means for suspending said plastic bottle is integrally molded 
therewith. 



22. The flexible package of Claim 20, wherein said 
means for suspending said plastic bottle comprises a hook 
secured to the bottom of said bottle. 
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23. The flexible package of Claim 22, wherein said 
hook is rotatably secured to the bottom of said plastic bottle. 

24. The flexible package of Claim 20, wherein said 
means for storing said bottle with its discharge orifice 
downwardly oriented comprises means for standing said bottle 
on a horizontal surface. 

25. The flexible package of Claim 24, wherein saio 
discharge orifice is located in the bottom wafi of said plastic 
bottle and said means for standing said bottle on a horizontal 
surface comprises an extension of said bottom wall. 

26. The flexible package of Claim 19, wherein said 
self-sealing dispensing valve is sealingly secured across said 
neck of said bottle by means of interlocking flanges. 

27. The flexible package of Claim 26, wherein said 
self-sealing dispensing valve is sealingly secured across said 
neck of said bottle by means of a valve securement member 
engaging said bottle neck, said valve securement member 
having a concentrically aligned circular orifice in its 
uppermost surface, said circular orifice having a diameter at 
least equal to .the maximum diameter cf the concave shaped 
portion of said self-sealing dispensing valve, as measured at 
the periphery of said concave shaped portion. 

28. The flexible package of Claim 27, including an 
auxiliary sealing member releasably secured to said valve 
securement member, said auxiliary sealing member having a 
size and shape substantially coinciding with the outermost 
surface of the concave shaped portion of said self-sealing 
dispensing valve to prevent opening thereof at pressures in 
excess of the threshold opening pressure of said valve prior 
to removal of said auxiliary sealing member. 
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29. The flexible package of Claim 19, wherein said 
concave shaped portion of said self-sealing dispensing valve 
is of substantially uniform thickness. 

30. The flexible package of Claim 19, wherein said 
5 concave shaped portion of said self-scaling dispensing valve 

contains a multiplicity of non-intersecting substantially linear 
. slits. 

31. The flexible package of Claim 29, wherein said 
non-intersecting substantially linear slits are aligned 

10 substantially parallel to one another. 

32. The flexible package of Claim 29, wherein said 
non-intersecting substantially linear slits are radially oriented 
from the center of said concave shaped portion of said 
self-sealing dispensing valve. 

15 23. The flexible package of Claim 19, wherein said 

centrally located concave shaped portion of said self-sealing 
dispensing valve is not rigidly constrained about its 
periphery . 

34. The flexible package of Claim 33/ wherein said 
2C centrally located concave shaped portion of said self-sealing 

dispensing valve is secured to one end of a resilient annular 
sidewall, the other end of said resilient annular sidewall being 
sealingly secured about its periphery across said discharge 
orifice of said container. 

35. A flexible package for storing and dispensing 
fiuia material through a discharge orifice in response to 

r\-:nual!y applied forces and for automatically ceasing the 
dispensing operation when said manually applied forces are 
removed t Sr. io piickofj'': '»!so being r es • s to n t to leakage when 
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stored with its discharge orifice downwardly oriented 
intermediate dispensing cycles, said package comprising: 

(a) a resiliency deformable container for housing 
said fluid material, said container exhibiting a 
degree of flexibility sufficient to permit 
deformation thereof in response to manual 
forces applied thereto and a degree of 
resilience sufficient to return automatically to 
its undeformed condition when said manually 
applied forces are removed therefrom, said 
container including said discharge orifice; and 

(b) a self-sealing dispensing valve which opens at 
a predetermined threshold pressure which is 
greater than the maximum hydraulic head 
pressure of the fluid material in said container 
when said discharge orifice is downwardly 
oriented, said self-sealing dispensing valve 
being releasably and sealinqly secured about 
its periphery across said discharge orifice in 
said container, said dispensing valve having a 
centrally located concave shaped portion 
comprised of resilient material, said valve 
being oriented relative to said discharge orifice 
so that said centrally located resilient portion 
is inwardly concave when said container is in 
an undeformed condition, said concave shaped 
resilient portion of said valve including at 
least one substantially linear slit extending 
through its thickness from its innermost 
surface to its outermost surface, said valve 
exhibiting an ability to undergo snap-through 
buckling and inversion from a closed, inwardly 
concave, so^k-a and leak- resistant position to 
an open, cu t v, ^ r c I v convex , unsealed position 
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pressure inside said container beyond the 
threshold opening pressure of said valve, 
whereby fluid material is discharged from said 
container through said slit in said valve as 

5 long as said manually applied forces on said 

container maintain an internal pressure 
exceeding said threshold opening pressure of 
said valve , said valve further exhibiting - an 
ability to automatically cut-off said - fluid 

1° material discharge by underdoing snap-back 

buckling back to a closed, inwardly concave, 
sealed and leak resistant position whenever 
said manually applied forces are removed from 
said container. 
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